w x This paper is a refinement of 5 . Throughout this paper, H is a graded Ž . commutative coassociative Hopf algebra over a field K, and R, d is the w < < < x cobar complex for H; that is, the elements of R have the form a a иии a 1 2 n with a g H and the differential is defined by i < < < d a a иии a 1 2 n n X Y X Y < < < < < < < s y a a иии a иии q y1 a иии a a a , Ž .
Ž . < < 5 5 where we always use и to denote the cohomological degree and и to denote the second degree.
Ž . The purpose of this paper is to define a new Massey product on M, d and to prove some basic properties of this product.
STANDARD HOMOTOPY

Ž .
Ž . In this section, Z Z is the set of integers modular p and when we p Ž . compute sign functions, ''' '' implies ''' mod 2 .' ' We first give the definitions of some sign functions. For integers 0 -i 1 -i -иии -i , n s 2, 3, . . . , let 
It is easy to prove that is well-defined. Ž .
4
1 n Ž < . Ž < . Notice that 1 2, 3, . . . , n / 1, 2 3, . . . , n . Ä 4 Let f : i , i , . . . , i ª Z be a map. We still denote its restrictions by f, 1 2 n X Ž . and we inductively define :
Ž .
ª Z be a map we continue to denote its restrictions
Proof. Direct checkings. DEFINITION 1.1. For a Hopf algebra H, the standard homotopy on its cobar complex S: R m R ª R is defined by
where is the sign function of , . . . ,¨, u ,¨Ž 
where W is the free resolution of the group Z ; in fact for any x, y g 
Proof. All is proved by induction on n. 
THE NEW MASSEY PRODUCT ON
then by Lemma 1.1 and by definition we have
Then it is easy to check that this is well-defined.
Ž . tion q c' b and by differentiating part 2 of Theo-
Ž . rem 1.1, we have q cb ' 0, so the lemma is proved. 
:
where W is the free resolution of the group Z . In fact for any x, y g R, 
by part 3 of Lemma 1.2, we have
Ž . Ž .
ksn.
It is easy to check that where ␣ s i , . . . , i j , . . . , j , S S is the subset of S S 1, . . . , n of ␣
It is obvious that the above definition is well-defined for n s 2. Suppose Ž Ž . it is well-defined for n -N; then we denote 1, . . . , k, k q 2, . . . , N Ž . . simply by 1, . . . , N ,
. . , q , and
Thus it is well-defined for n s N, and part 2 is proved. To prove part 3, for 1 F i -i -иии -i -n, s s 1, . . . , n y 1, we where ␣ s p , . . . , p , n q , . . . ,, ␣ s p , . . . , p , n q , . . . , q ,
It is easy to check that if s s 1, the above definition is well-defined. Now suppose it is well-defined for s -n; then
Ž . Ž q , . . . , q , nq1< j , . . . , j . 
